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PE®EPAT

Junimomuas pabota: 46 crpanuil, 17 pucyHkoB, 11 HCTOYHUKOB.

ATEHT, MAC, P2P, BJIOKYEIH, AJITOPUTM, ITPOTOKOJI OBIIEHN,
KOMMYHUKAILIMA

Obvexm uccnedosanus — Tporecc ooOMeHa uHpopMalueit B MyIbTHATCHTHON
CUCTEME.

Llenv pabomwvl — WuCCIENOBaHWE COBPEMEHHBIX TEXHOJIOTHHA O0O0ECIICUCHHS
HAJIC)KHOCTH KOMMYHUKAIIMN B MYJbTHAT€HTHBIX CUCTEMAX.

Memoovl uccredosanus — MOJETUpPOBaHUE OE30MaCHOW KOMMYHHMKAIIMM B
MYJIbTUAT€HHON CUCTEME, aJITOPUTM OJIOKUEHH.

B nanHoii paboTe paccMaTpuBalOTCsl OMNpEJEICHHE areHTa U €ro OCHOBHBIC
CBOMCTBA. AHAJIM3UPYIOTCS MYJIbTHAT€HTHBIE CHCTEMbI, HX XapaKTEPUCTUKH U
OCHOBHBIE apXUTEKTyphl. Ocoboe BHUMaHUE YHAENAeTCcS MeTojaM oOecreueHus
HAJISKHOCTHU Mepeadl COOOIICHUN MEXKy areHTaMH B TaKUX cucTteMax. B kauectse
OJIHOTO M3 METOJIOB ObLI BbIOpaH OsioKkueliH. PaccMOTpeHbl OCHOBHBIE TEOPETHUECKUE
aCHeKThl OJIOKYEHHA ¥ TIPUHIIUAIT €T0 PaOOTHI.

Ha cnenytomiem stane Obuta pa3paboTaHa MyJIbTHAI€HTHAs CHCTEMa Ha OCHOBE
p2p cetu, B KOTOPYIO ObUI MHTETPUPOBAH AITOPUTM OJIOKYEIHA, UCTOIb3YEMBIN B
KaueCTBE MPOTOKOJIA /I OOIIEHUSI MEXK/Ty areHTaMu. 3aKIIOYUTENbHBINA ATan padoTh
BKJIIOYAJI TPOBEPKY PpabOTOCIOCOOHOCTH OJIOKUeliHa Ha mpeaMeT obecreueHus
Oe3omacHOCTH  Tepelayd  COOOIIEHUN, W  pe3ysibTaThl MOITBEPIWIH  €r0
s pexkTuBHOCTL. PesynbTaToM pabOThI CTan ajaropuTM OJIOKYCHH ISl Oe30IMacHOM
nepeaadr CoOoOIIeHUI B MyJIbTUAr€HTHOM CHCTEME.

[ToaTBepkaeHa pabOTOCMIOCOOHOCTh W HANIEKHOCTh MPEIJIOKEHHOM CUCTEMBI.
OTH pe3yNabTaThl MOTYT OBITh HCTIOJB30BaHbl B KAYECTBE MPOTPAMMHOI0 HHCTPYMEHTA
JUIsL BHEJIPEHUS B JICIICHTPAJIU30BAHHBIE KOMMEPYECKHE CHCTEMBI, TpeOyIoIIre
HAJICKHOW U O€30MacHON mepeayul TaHHBIX MEX]y areHTaMH B PEKUME PEaIbHOTO
BPEMCHU.

Jloknan mo AWIIIOMHOM paboTe omyOJMKoBaH B COOPHUKE HAYYHBIX TPYIOB (IO
MaTepuaiaM CTYJACHUYECKUX HaydHO-TexHuueckux koHdpepenmmii) BHTY, kadenpa
«VHTENNeKTyaTbHBIC CUCTEMBI.



PODEPAT

JlpimuioMHas mpana: 46 craponak, 17 mamtonkay, 11 kpbIHiil.

ATEHT, MAC, P2P, BJIOKUDMH, AJITAPBITM, TIPATAKOIJI
Y3AEMAIBEAHHA, KAMVYHIKAILIBIA

Ab'exm O0acnedasannsa — npaipc abMeny iHbapmanpisaii y MAC.

Mbma npaysr — nacieaBaHHE CyYacCHBIX TOXHAIOTIH 3a0CCITUIHHS
HaJ3eiHACII KaMyHIKaIlbIl ¥ MyJbTHIar€HTHBIX CICTAMAX.

Memaowvl Oacnedaséannss — MaJpJsBaHHE OsCICYHAN KaMyHIKaIbll ¥
MyJIbThIAT€HTHAN CICTAME, aJiTapbITM OJIOKUCHH

VY nanzeHail paboiie pa3risjaroiiia BbI3HAYDHHE areHTa 1 Sro acHOYHBISA
yaciiBaciii, aHaJi3yIoIIa MyJIbTHIar€HTHBISL CICTIMBI, 1X XapaKTapbICTBIK] 1 ACHOYHBIS
apXiTAKTyphl. AcabiiBass yBara Hajaemia MeTajaaM 3a0ecIsTudHHS HaJ3eiHacIi
nepajgadybl MaBeJIaMIICHHSAY IMaMiXK areHTaMi ¥ TakiX cicTaMax. Y sKaci agHaro 3
MeTanay Obly aOpaHbl Ojok4eiH. PasriemkaHbl aCHOYHBIS TIaPATHIYHBIS ACIICKTHI
OJI0KYEeHA 1 IPBIHIIBIN SITO PAOOTHI.

Ha nactynHbiM 9Tane Obla pacmpaliaBana MyJibThlar€HTHAs CICTAMa Ha aCHOBE
P2p ceTKi, y sIKyt0 ObIy IHTATpaBaHbl AJIFAPbITM OJIOKUEHHA, SIKI BRIKAPHICTOYBACIIA ¥
SKaclll MpaTakoyia Il y3aeMaa3esHHS TMaMiXK areHTami. 3aKiIro4yHBI dTanm padoTh
VKIrouay MpaBepKy mpara3fofibHacill OJIOKYelHa HAKOHT 3a0ecrsudHHS OsiCreKi
nepajgadybl TaBeIaMIICHHSY, 1 BBIHIKI TanBepi3ial sAro 3(deKThIyHacIh. BhiHIKam
paboThl cTay anrapbITM OJOKYEWH Juisi OsicrieyHall mnepajadbl MaBeJaMIICHHSY Y
MYJIbTBIAaT€HTHAH CiCTIME.

[TanBepmkaHa nmpana3aoapHACIIb 1 HaA3eHHACIh TpanaHaBaHai cicTAOMbI. ['dThIsA
BBIHIKI MOTYIlb OBIIlb BBIKAPBICTAHBI ¥ SKACIl MparpamMHara I1HCTPYMEHTa JUIs
VKapaHeHHs ¥ JPUPHTpaNi3aBaHblsl KaMEPLUBIMHBIS CICTAMBI, SKis TaTpalOyrolb
HaJ3elHaii 1 OsicrieuHaii mepaiaubl JaHBIX MaMiXK areHTaMi ¥ paskbIMe prajbHara 4acy.

JHaxnan ma gslmiioMHai padoiie army6JiikaBaHbl ¥ 300pHIKY HAaBYKOBBIX Tpail (ma
MaTIPhIsIaX CTYIPHIKIX HABYKOBa-TIXHIUHBIX KaHbepaHnpiii) BHTY, kadenpa
«IHTAIEKTyaJIbHBISA CICTIMBD.



ABSTRACT

Thesis: 46 pages, 17 figures, 11 sources.

AGENT, MAS, P2P, BLOCKCHAIN, ALGORITHM, COMMUNICATION
PROTOCOL, COMMUNICATION

Research Object — the information exchange process in a multi-agent system.

Purpose — to investigate modern technologies for ensuring reliable
communication in multi-agent systems.

Research Methods — modeling secure communication in a multi-agent system,
blockchain algorithm.

This paper examines the definition of an agent and its main properties. It
analyzes multi-agent systems, their characteristics, and main architectures. Special
attention is given to methods for ensuring reliable message transmission between
agents in such systems. Blockchain was chosen as one of the methods. The
fundamental theoretical aspects of blockchain and its operating principles are
considered.

In the next stage, a multi-agent system based on a peer-to-peer network was
developed, into which a blockchain algorithm was integrated, used as a protocol for
communication between agents. The final stage involved testing the blockchain's
functionality for ensuring secure message transmission, and the results confirmed its
effectiveness. The outcome of the work is a blockchain algorithm for secure message
transmission in a multi-agent system.

The functionality and reliability of the proposed system are confirmed. These
results can be used as a software tool for implementation in decentralized commercial
systems requiring reliable and secure real-time data transmission between agents.

The report on the diploma work was published in the collection of scientific
papers (based on the materials of student scientific and technical conferences) of
BNTU, Department of "Intelligent Systems".



